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General Methods
All reactions were run under an atmosphere of dry argon using oven-dried glassware and freshly distilled and dried solvents. Toluene, CH 2 Cl 2 and diethyl ether were dried on an Innovative technology drying system. The metallic precursors were purchased from Strem Chemicals and the rest of the chemicals were obtained from Sigma-Aldrich and used without further purification. TLC was performed on Silica Gel GF254 (Merck) with detection by charring with phosphomolybdic acid/EtOH. For flash chromatography, silica Gel (Merck 230-400 mesh) was used. Chromatographic columns were eluted with positive air pressure and eluents are given as volume to volume ratios 
(S)-N-allyl-methanesulfinamide (1)
Flash chromatography (EtOAc), yellow oil. Yield: 500 mg, 78%.
[α] 1 For the synthesis of the racemic ligands for HPLC studies, allylamine was treated with 2 eq. of nBuLi followed by quenching with the corresponding racemic sulfinyl chloride according to the following scheme.
Elemental analysis: Calcd. for C 4 H 9 NOS: C, 40.31%; H,7.61 %; N, 11.75%; S, 26.90%. Found: C, 40.48; H, 7.89%; N, 11.58%; S, 26.92%.
(S)-N-allyl-isopropanesulfinamide (2)
Flash chromatography (EtOAc), yellow oil. Yield: 315 mg, 87% 4, 132.5, 128.5, 127.7, 126.4, 55.7, 47.8, 22.6 .
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Elemental analysis: Calcd. for C 13 H 19 NOS: C, 65.78%; H,8.07 %; N, 5.90%; S, 13.51%. Found: C, 65.66; H, 7.94%; N, 6.15%; S, 13.79%.
Representative procedure for the Rh(I) catalyzed 1,4-addition of boronic acids to enones
A mixture of sulfolefin ligand 5 (7.1 mg, 0.03 mmol) and [Rh(C 2 H 4 ) 2 Cl] 2 (6.0 mg, 0.015 mmol) is stirred for 0.5 hours in 1.2 mL of degassed solvent. PhB(OH) 2 (146 mg, 1.2 mmol) is added over the catalyst and sequentially the α,β-unsaturated carbonyl compound (0.6 mmol) and 2.5 M KOH aqueous solution (120 µL, 2.5 M). The reaction is followed by TLC, and once the starting material is consumed, the crude reaction mixture is purified by flash chromatography. The eluents are detailed for each case.
(R)-3-Phenyl-cyclohexanone (8)
Following the typical procedure for the 1,4-addition, the reaction of cyclohexenone 6 (58µL, 0.6 mmol) and phenyl boronic acid 7 (146 mg, 1.2 mmol) gave, after flash chromatography (Hexane:Et 2 O, 9:1), the product 8 as a colourless oil. Yield: 97.2 mg,
93%
[α] 142.9, 128.5, 126.5, 126.5, 45.6, 42.0, 38.7, 31 .0. ppm
(R)-3-Phenyl-cycloheptanone (13)
Following the typical procedure for the 1,4-addition, the reaction of 2-cycloheptenone 10 (66.8 µL, 0.6 mmol) and phenyl boronic acid 7 (146 mg, 1.2 mmol) gave the product 13, after flash chromatography (Hexane:Et 2 O, 9:1), as a colorless oil. Yield: 103.9 mg, 92%.
[α] 
(R)-4-phenyl-tetrahydro-2H-pyran-2-one (14)
Following the typical procedure for the 1,4-addition, the reaction of 5,6-dihydro-2H-pyran-2-one 11 (58.8 µL, 0.6 mmol) and phenyl boronic acid 7 (146 mg, 1.2 mmol) gave the product 14, after flash chromatography (Hexane:Et 2 O, 9:1), as a colorless oil.
Yield: 101.5 mg, 96%.
[α] 6, 142.8, 128.9, 127.2, 126.4, 68.6, 37.4, 30 .3 ppm.
(R)-4-phenylpentan-2-one (16)
Following the typical procedure for the 1,4-addition, the reaction of 3-penten-2-one 15 (83.1µL, 0.6 mmol) and phenyl boronic acid 7 (146 mg, 1.2 mmol) gave the product 16, after flash chromatography (Hexane:Et 2 O, 9:1), as a colorless oil. Yield: 75.9 mg, 78%.
